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(54) Decision support apparatus for emergency operations and method therefor, and a 

computer-readable storage medium storing therein a procedure for executing support for 
decision making in a disaster 
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(57) A decision support apparatus for emergency 
operations is provided to support in order that each post 
of local governments and the associated organs can 
quickly and accurately take measures against occur- 
rence of a disaster such as a natural calamity or an un- 
expected incident. In addition, a computer-readable re- 
cording medium is provided to store therein an execu- 
tion procedure for supporting decision making at the 
time of disaster. This execution procedure includes the 
steps of accepting (201) an input of disaster information 
at the time of disaster, making decision support informa- 
tion on the basis of an emergency operation rule previ- 
ously stored, the accepted disaster information and his- 
tory information of decision making actually executed at 
the time of past disasters, supplying it as proposed de- 
cision support information for decision making, and ac- 
cepting an input of actual decision making by the person 
in charge. The decision making actually executed at the 
time of disaster, if stored as decision history, can be re- 
flected in the later decision making. 
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Description 

The present invention relates to a decision support 
apparatus for emergency operations, which can support 
in order tor each post of a local government or the as- 5 
sociated organ to be able to make a decision for quickly 
and accurately coping with an occurring natural disaster 
or unexpected accident. In the conventional system to 
support for the decision making in a disaster, a person 
in charge of measures to deal with natural calamities, 10 
when receiving disaster information, refers to the asso- 
ciated column of a written program for emergency op- 
eration or makes search/ inquiry to a database server 
which has stored therein the information on the situa- 
tions with which each post, including the own post, or *5 
the associated organ should cope, and then decides an 
operation or action such as communications/notifica- 
tion. 

So far, when the person in charge of measures to 
deal with the disaster, such as a prefectural governor, 20 
mayor or village headman, makes a decision of what he/ 
she should do in the situation in which an occurring dis- 
aster is changing from moment to moment, he/she re- 
ceives disaster information such as the intensity of an 
earthquake or the state of a fire by wire telephony or by 
wireless, and then refers to a database server which has 
stored therein the information on the situations with 
which each post or related organ should cope, including 
information of a written program for emergency opera- 
tion or the own post, thereby deciding the procedure for 
the countermeasure. However, it is difficult for the per- 
son in charge of measures to deal with a disaster to 
grasp all external circumstances and to completely refer 
to and understand the history of what actions have been 
taken in a certain situation, and thus it is hard for the 
person in charge to take the best action against the dis- 
aster. 

On the other hand, in the plant surveillance field, 
there is a decision support apparatus that supports for 
the decision making in an emergency by use of a com- 
puter which is described in JP-A-3-296699. This con- 
ventional decision support apparatus generates support 
information such as an operation guide when the plant 
falls into an abnormal condition. That is. this decision 
support apparatus receives an abnormal signal when 
the plant is abnormal, compares this abnormal signal 
with the previously stored information, and generates 
support information associated with the abnormality. 

There is now a written local emergency operation 
program which provides the essential points of action 
which a local government or the like should take for a 
natural disaster such as a big fire, severe earthquake or 
storm and flood damage. However, these essential 
points of action for disaster are not absolutely decided 
for a disaster condition, but an alternative plan still re- 
mains for various different essential actions. In addition, 
since the disaster condition changes Irom moment to 
moment, it is difficult to know which essential action 



should be selected and executed for the best counter- 
measure against the disaster each time the condition 
changes. If the state of things is confused under the oc- 
currence of a disaster, it is more difficult to make a de- 
cision for the best action against the disaster Moreover, 
the possible options for the countermeasure against a 
disaster are changed from moment to moment by the 
change of the person in charge or by the history of the 
actions which the person in charge has taken. 

Also, if part of disaster information is not transmit- 
ted, a satisfactory procedure for the well-suited actions 
cannot be provided against a disaster. 

Accordingly, in view of the problems peculiar to the 
decision making in a disaster, it is an object of the in- 
vention to provide a decision support apparatus for de- 
ciding quick and accurate actions against a disaster and 
method therefor, and a computer- readable storage me- 
dium storing therein a procedure for executing support 
for decision making in a disaster. 

It is another object of the invention to provide a de- 
cision support apparatus capable of presenting a satis- 
factory procedure for well -suited actions against a dis- 
aster even though part of disaster information is not 
transmitted, and a method therefor, and a storage me- 
dium having stored therein the procedure for executing 
the support for decision making in a disaster by reading 
it on a computer. 

In order to achieve the first object, according to the 
present invention, there is provided a decision support 
apparatus for emergency operations including an emer- 
gency operation rule storing memory which has stored 
therein an emergency operation rule that describes 
measures to be taken according to the situation of a dis- 
aster, an information input accepting portion for receiv- 
ing an input of disaster information such as the seismic 
center and intensity of an earthquake, or the situation of 
a fire, a decision history storing memory which has 
stored therein history information of decision making al- 
ready executed, a decision support information making 
portion for making decision support information on the 
basis of the emergency operation rule : the disaster in- 
formation and the history information, and a decision 
making information executing portion for executing the 
decision support information. 

Thus, by making use of disaster information input 
changing from moment to moment and decision history 
information, it is possible to provide information of op- 
tions for the next action to be taken and to be considered 
as the best action at the time of disaster. In addition, the 
person in charge of disaster prevention can quickly and 
accurately makes decision for the next action without 
bothering to store all the disaster situations changing 
from moment to moment and the decision history of 
measures taken so far. 

Moreover, in orderto achieve the second object, the 
emergency operation rule storing memory is searched 
according to a plurality of disaster information received 
through the disaster information input means, and ref- 
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erence information or support information formed of op- 
tions is produced and supplied. In addition, disaster in- 
formation estimating means is provided to estimate oth- 
er disaster information lost from the inputted disaster in- 
formation, and complement the disaster information. 

Therefore, even though disaster information is not 
acquired due to any trouble, the lost disaster information 
can be estimated from the past actual disasters and em- 
pirical knowledge, and an execution procedure fitted to 
the disaster situation can be proposed as support infor- 
mation to the ope rator, so that the measures against dis- 
aster can be quickly and accurately taken. 

In the drawings 

Fig. 1 is a block diagram of the construction of an 
embodiment of a decision support apparatus according 
to the invention. 

Fig. 2 is a flowchart of an example of the process 
flow according to the invention. 

Fig. 3 shows a display screen on which an example 
of the output from the apparatus is displayed. 

Fig. 4 is a diagram showing an example of input da- 
ta of disaster information. 

Fig. 5 is a diagram showing an example of data of 
an emergency operation rule. 

Fig. 6 is a diagram showing an example of decision 
history data. 

Fig. 7 is a block diagram of an example of the con- 
struction of the apparatus for the case in which the per- 
son in charge is identified. 

Fig. 8 is a flowchart of an example of the process 
flow for identifying the person in charge. 

Fig. 9 is a diagram showing an example of data of 
identified person data. 

Fig. 10 is a diagram showing an example of emer- 
gency operation rule data with authority added over 
measures. 

Fig. 1 1 shows a display screen on which an example 
of the output for certification to an individual is displayed. 

Fig. 12 is a picture showing an example of personal 
information acquisition. 

Fig. 1 3 is a block diagram of an example of the con- 
struction for warning against the provisions of measures 
which are not taken yet. 

Fig. 1 4 is a flowchart of an example of the process 
flow for warning against the provisions of measures 
which are not taken yet. 

Fig. 15 is a display screen which is displaying an 
example of the output for warning against the provisions 
of measures which are not taken yet. 

Fig. 16 is a block diagram of an example of the con- 
struction for dealing with unexpected phenomena or the 
like. 

Fig. 17 is a flowchart of an example of the process 
flow for dealing with unexpected phenomena or the like. 

Fig. 18 is a diagram showing an example of input 
data of disaster informatbn having the degree of impor- 
tance. 

Fig. 19 is a diagram showing an example of emer- 



gency operation rule data against unexpected phenom- 
ena. 

Fig. 20 is a display screen which is displaying an 
example of the output against unexpected phenomena 
s or the like. 

Fig. 21 is a block diagram of an example of the con- 
struction against the case in which there is no disaster 
information to be inputted. 

Fig. 22 is a flowchart of an example of the process 
10 flow against the case in which there is no disaster infor- 
mation to.be inputted. 

Fig. 23 is a diagram showing an example of input 
data of disaster information (event) in the case where 
there is no disaster information to be inputted. 
is Fig. 24 is a table of the contents and codes of dis- 
aster information (event) in the case where there is no 
disaster information to be inputted. 

Fig. 25 is a diagram showing an example of emer- 
gency operation rule data in the case where there is no 
20 disaster information to be inputted. 

Fig. 25 is a block diagram of an example of the con- 
struction of a disaster information estimation apparatus 
in the case where there is no disaster information to be 
inputted. 

25 Fig. 27 is a diagram showing an example of the 
model of information associated with disaster informa- 
tion in the case where there is no disaster information 
to be inputted. 

Fig. 28 is a flowchart of an example of the process 

30 flow for complement information searching means in the 
case where there is no disaster information to be input- 
ted. 

Fig. 29 is a flowchart of an example of the process 
flow for complement information confirming means in 
35 the case where there in no disaster information to be 
inputted. 

Fig. 30 is a diagram showing an example of the 
event network for history of disaster in the case where 
there is no disaster informatbn to be inputted. 

40 Fig. 31 is a list of disaster information (event) with 
respect to time in the case where there is no disaster 
information to be inputted. 

Fig. 32 is a block diagram of an example of the con- 
struction for checking if disaster information is true. 

45 Fig. 33 is a flowchart of an example of the process 
flow for checking if disaster information is true. 

Fig. 34 is a diagram showing an example of disaster 
information input data and emergency operation rule da- 
ta for checking if disaster information is true. 

50 Fig. 35 is a display screen which is displaying an 
example of the output for checking if disaster informa- 
tion is true. 

Fig. 36 is a block diagram of an example of the ap- 
paratus construction for changing the rule and decision 
55 making support information in response to a plurality of 
situations or conditions. 

Fig. 37 is a flowchart of an example of the process 
flow for changing the rule and decision making support 
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information in response to a plurality of situations or con- 
ditions. 

Fig. 38 is a display screen which displays an exam- 
ple of the output for changing the rule and decision mak- 
ing support information in response to a plurality of sit- 
uations or conditions. 

Fig. 39 is a block diagram of an example of the con- 
struction for changing the decision making support in- 
formation by inputting the emergency operation rule. 

Fig. 40 is a flowchart of an example of the process 
flow for changing the decision making support informa- 
tion by inputting the emergency operation rule. 

Fig. 41 is a flowchart of an example of the process 
flow for producing the emergency operation rule which 
controls disaster information input. 

Fig. 42 is a flowchart of an example of the process 
flow for producing the emergency operation rule which 
controls emergency operations output. 

Fig. 43 is a flowchart of an example of the process 
flow for producing the emergency operation rule which 
controls guidance contents output. 

Fig. 44 is a display screen which is displaying an 
example of the output for changing decision making 
support information by inputting the emergency opera- 
tion rule, in a situation report window 

Fig. 45 is a display screen which is displaying an 
example of the output for changing decision making 
support information by inputting the emergency opera- 
tion rule, in an emergency operation item window. 

Fig. 46 is a display screen which is displaying an 
example of the output for changing decision making 
support information by inputting the emergency opera- 
tion rule, in a guidance window. 

Fig. 47 is a block diagram of an example of the con- 
struction for a plurality of users to refer to/input the de- 
cision making support information. 

Fig. 48 is a diagram showing an example of the net- 
work structure for a plurality of users to refer to/ input 
the decision making support information. 

Fig. 49 is a block diagram of an example of the con- 
struction of a disaster information manager. 

Fig. 50 is a diagram showing an example of the 
emergency operation rule data in a governor's room. 

Fig. 51 is a diagram showing an example of emer- 
gency operation rule data in a disaster measures sec- 
tion of a prefecture. 

Fig. 52 is a display screen which is displaying an 
example of the output in a governor's room. 

Fig. 53 is a display screen which is displaying an 
example of the output in a disaster measures section of 
a prefecture. 

Fig. 54 is a display screen which is displaying an 
example of the output from the decision support appa- 
ratus. 

Fig. 55 is a diagram showing an example of the 
emergency operation rule data as a warning in a disas- 
ter measures section of a prefecture. 

Fig. 56 is a display screen which is displaying an 



example of the output in a disaster measures section of 
a prefecture. 

Fig. 57 is a display screen which is displaying an 
example of the output for the confirmation of information 

5 reception. 

Fig. 1 is a block diagram of a decision support ap- 
paratus for emergency operations, 1 1 0 according to one 
embodiment of the invention. The decision support ap- 
paratus for emergency operations, 110 is connected to 

10 an input/output unit 140 which receives and produces 
disaster conditions, related measures and instructions 
for emergency operations, and which is formed of an 
input unit such as a keyboard and a mouse, and an out- 
put unit such as a display for displaying the output as 

is will be described later with reference to Fig. 3, to a com- 
munication equipment 1 50 which transmits the contents 
of own post's decision making to other posts or to a de- 
cision history memory 130 where the contents are 
stored or receives contents of other posfs decision mak- 

20 ing from other apparatus, to an emergency operation 
rule memory 120 which has previously stored therein 
emergency operations associated with disaster condi- 
tions and procedures for the execution, and to the deci- 
sion history memory 1 30 for storing the contents of the 

25 decision making which has already been made accord- 
ing to decision making which has already been made 
according to decision making information. The output 
displayed on the screen as shown in Fig. 3 is specifically 
formed of a condition report window 31 (hereinafter, sim- 

30 ply called window 31 ) which is located on the right-hand 
side of the display screen in order to display disaster 
information and decision history, an emergency opera- 
tion window 32 (hereinafter, called window 32) which is 
located on the upper left-hand side of the screen in order 

35 to display emergency operations, and a guidance win- 
dow 33 (hereinafter, called window 33) which is located 
on the lower left-hand side of the screen in order to dis- 
play the procedure for the operations. In this embodi- 
ment, the window 31 displays disaster information of, 

40 an earthquake of intensity 7 having occurred, and a de- 
cision history of, for example, an emergency disposition 
structure having been issued. The decision support ap- 
paratus for emergency operations, itself, has an infor- 
mation input accepting portion 111 for accepting the in- 

45 put of a warning against a disaster and disaster infor- 
mation of. for example, seismic center, seismic intensity, 
and fire conditions when the disaster has occurred, a 
decision support information generator 112 which gen- 
erates support information for decision making on the 

50 basis of the emergency operation rule already stored in 
the emergency operation rule memory 120 and the de- 
cision history information decided by the decision sup- 
port apparatus 110 in order to cope with an occurring 
disaster, and a decision information executing portion 

55 113 which implements the decision information accord- 
ing to the emergency operations generated by the de- 
cision support information generator 112 and the proce- 
dure for those operations. 
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Although this decision support apparatus for emer- 
gency operations, 110 is practically formed by the infor- 
mation input accepting portion 111, decision support in- 
formation generator 1 1 2 and decision information exe- 
cuting portion 113 : it may be realized by use of a com- 
puter such as a personal computer with an arithmetic 
unit provided, and a storage medium having stored 
therein an application program for achieving the func- 
tions of this apparatus as shown in Fig. 2, and by insert- 
ing this storage medium into the computer and installing 
the application program in the computer, so as to have 
the same functions as the information input accepting 
portion 111, decision support information generator 112 
and decision information executing portion 11 3. In addi- 
tion, the emergency operation rule memory 1 20 and de- 
cision history memory 1 30 may be provided as database 
memories at a place separated away from the decision 
support apparatus lor emergency operations. In this 
case, the decision support apparatus 110 communi- 
cates with each of the memories 120, 130 through the 
communication equipment 1 50 and a transmission path 
such as a network. 

The procedure for the process according to the in- 
vention will be described with reference to Fig. 2 which 
is a flowchart of the procedure for the process according 
to the invention. 

The information input accepting portion 111 of the 
decision support apparatus according to the invention 
accepts the input of disaster information (step 201). If, 
for example, an earthquake occurs, disaster information 
such as the seismic center and seismic intensity re- 
ceived by telephone or wireless is inputted on a key- 
board as the input unit of the input/output unit 140, or 
disaster information data such as the seismic center and 
seismic intensity is directly received and accepted as 
the input to the apparatus. Fig. 4 shows the format of 
the disaster information input data accepted by the dis- 
aster information input accepting portion 111. The dis- 
aster information input data, as shown in Fig. 4 at an 
event series 420, is inputted in the sequential order. Ref- 
erence numeral 410 represents the format in which the 
contents of disaster information are stored, such as "an 
earthquake of intensity 7 has occurred". Reference nu- 
meral 411 represents the identification code for discrim- 
inating disaster information. The items to be stored 

(412) include sending source, sending time and infor- 
mation name. The information typical of the disaster can 
be added depending on the contents of disaster. For ex- 
ample, items of seismic center and occurrence time 

(413) can be added to an occurrence of an earthquake. 
The items to be stored (sending source, sending time, 
information name) are displayed within the window 31 
as shown in Fig. 3. 

Then, when the decision support apparatus 1 1 0 ac- 
cepts disaster information, the decision history is read 
in from the decision history memory 1 30 (step 202). Fig. 
6 shows the format of the decision history stored in the 
decision history memory 130. A decision history series 



600 to be stored in the decision history memory 130 is 
stored, for example, in the sequential order in which the 
decision making has been performed. In the initial state 
in which no selection or decision is made, the decision 

5 history series 600 has no history. Reference numeral 
610 represents the lormat in which the contents of de- 
cision history are stored, such as, for example, emer- 
gency disposition structure issued. The items of the con- 
tents to be stored include sending source, sending time 

10 and information name, which are described and distrib- 
uted by an execution link process program which will be 
mentioned later. The sending source "automatic", here, 
indicates that automatic issue and transmission of infor- 
mation are performed against an earthquake of intensity 

is 7 or above irrespective of the sending source. Refer- 
ence numeral 620 indicates the format in which the con- 
tents of decision history are stored, such as, for exam- 
ple, "Emergency Operations Center established in a 
prefecture". This format includes the same items as the 

20 sending source, sending time and information name at 
610. In this embodiment, it is hereinafter assumed that 
these three items are stored by the common execution 
link process. The items to be stored (sending source, 
sending time, information name) are displayed within 

25 the window 31 as illustrated in Fig. 3. 

The decision support information generator 112 of 
the decision support apparatus 110 forces the display 
to indicates the accepted disaster information and the 
decision history stored in the decision history memory 

30 1 30 on the screen as described previously (step 203). 
The contents displayed at this time are shown in Fig. 3. 

The decision support information generator 112 of 
the decision support apparatus 110 searches the emer- 
gency operation rule stored in the emergency operation 

35 rule memory 1 20 in order to generate decision-making 
information, namely information on the emergency op- 
erations and the procedure for the operations (step 

204) . It is decided if ignition conditions are satisfied (step 

205) . Fig. 5 shows the format in which the emergency 
40 operation rule data is stored in the decision history 1 20. 

The emergency operation rule is formed of an igni- 
tion condition portion 511 , an emergency operation item 
portion 512, a detailed guidance portion 51 3 and an ex- 
ecution link portion 514. An example of the emergency 

45 operation rule against an earthquake of intensity 7 oc- 
curring is described as at 510 to 513. That is, "an earth- 
quake occurred_intensity 7" is described at the ignition 
condition portion 51 1 , the contents displayed in the win- 
dows 32, 33 are described at the emergency operation 

50 item portion 51 2 and detailed guidance portion 51 3, re- 
spectively and the key words to be selected or executed 
within the window 33 are specified at the execution link 
portion. In Fig. 5, it is assumed that the key words in the 
detailed guidance portion are enclosed by rectangles, 

55 and that the execution link has (display), (start) and (ex- 
ecute) established. For example, in Fig. 5, "sending 
time" within the detailed guidance corresponds to auto- 
matic displaying of disaster information sending time, 
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"Chapter 2 'Section 10" corresponds to the starting of a 
document DB system, and "Completion" or "finished" 
corresponds to the execution of storing the history of 
"Emergency Operatbns Center established" in the de- 
cision history memory 130. When there are a plurality s 
of emergency operations against the same ignition con- 
dition, a plurality of sets of ignition condition, emergency 
operation item portion, detailed guidance portion and 
execution link portion are stored for each of the emer- 
gency operations items (510, 530, 540, 550). 

When there is no information at each portion, those 
portions may be omitted. Also, a logic expression for in- 
dicating an emergency operation condition can be de- 
scribed at the ignition condition portion. For example, 
reference numerals 560 to 562 represent one example 
of the emergency operation rule data corresponding to 
the facts that an earthquake of intensity 7 occurs and 
that no emergency disposition structure is issued. A log- 
ic expression of "(Earthquake occurredjntensity 7) 
AND NOT (emergency disposition structure issued)" is 
described at the ignition condition portion 561 , and item 
name and "automatic" indicating that it is issued uncon- 
ditionally are written down together at the emergency 
operation item portion 562. In this case, since it is auto- 
matically issued unconditionally, there is particularly no 
need to have the detailed guidance and execution link, 
and thus these are omitted. 

Each ignition condition portion of the emergency 
operation rule is separately stored as an ignition condi- 
tion series 570, and the location at which the emergency 
operation rule is stored is associated with the location 
571 at which each ignition condition is stored as the ig- 
nition condition series by proper indicating means such 
as pointer. 

The ignition conditions mean the conditional phras- 
es formed of disaster information identification code 411 
and decision history identification code 611 as illustrated 
at the ignition condition series 570 in the example of 
emergency operation rule data shown in Fig. 5. At step 
205, if the ignition conditions are decided not to be sat- 
isfied, the program goes back to the disaster information 
accepting mode 201. At step 205, if the ignition condi- 
tions are decided to be satisfied, the decision support 
information generator 112 orders the display to indicate 
the emergency operation item 51 2 in the emergency op- 
eration rule (step 206). Then, an option input of the 
emergency operation item is accepted by a keyboard or 
the like as the input means of the input/output unit in 
order to display the procedure for the emergency oper- 
ation which the operator has decided to execute (step 
207). The procedure (detailed guidance 51 3) for the op- 
eration selected at step 207 is displayed (at step 208). 
The selected operation within the detailed guidance at 
step 208 is accepted in order that the person in charge 
of emergency operation can execute the specific proce- 
dure for the operation (at step 209). Since the contents 
of the execution link shown at 514 are set up to the key 
words within the detailed guidance 513 as illustrated in 



the emergency operation rule data of Fig. 5, the operator 
clicks each key word by the mouse so that the selected 
operation can be accepted. If a key word is selected, the 
process is executed according to the contents of the se- 
lected execution link (at step 21 0). A plurality of different 
links are established as shown in Fig. 5. If the selected 
key word corresponds to "display" link, the designated 
information is displayed within the detailed guidance (at 
step 211, the disaster information sending time at 412 
in Fig. 4 is displayed in the example of Fig. 5). If it cor- 
responds to "start" link, the designated system is started 
(at step 212, the document DB system is shown in the 
example of Fig. 5, and if the operator finishes the use of 
the start system, the operator ends the system). If it cor- 
responds to "execution" link, the operations described 
in the detailed guidance are decided to have been exe- 
cuted, and the history is stored in the decision history 
memory 130 in the format shown in Fig. 6 (step 213). 
The process at step 21 3 corresponds to the execution 
of the execution link process program. Then, it is decid- 
ed if the input of process end instruction is accepted, 
and if there is any input of selected emergency operation 
(at step 214). If the order to end process is accepted, a 
series of processes is caused to end. If a selected emer- 
gency operation is accepted, the program goes back to 
step 208. If the decision does not correspond to both the 
cases, the program goes back to step 201. So far, we 
have described the specific process procedure for de- 
cision making according to the invention. 

If the system for issuing orders or commands is def- 
inite, it is necessary to prevent unauthorized persons 
from doing decision making by use of this decision sup- 
port apparatus. 

Thus, it is necessary to decide if the person in 
charge of emergency operation is rightful, or a well-suit- 
ed person. The process for this case will be described 
with reference to Figs. 7 and 8. 

Fig. 7 is a block diagram of the construction for de- 
ciding if the operator is fit for the post to take an action 
against a disaster condition, according to the invention. 
Fig. 8 is a flowchart of the process flow 

A private information acquiring portion 77 acquires 
the personal information data of the operator (at step 
801), and compares it with the personal certification da- 
ta stored in a private information storage portion 78 (at 
step 802). A decision support generator 72 compares 
the collated result with the emergency operation rule 
stored in an emergency operation rule storing memory 
73 (step 803), and with the decision history information 
stored in a decision history memory 75 (at step 804), 
thus generating decision support information. Fig. 9 
shows an example of the private certification data. The 
full name code is stored in the full name code storage 
area. The full name code is associated with the personal 
certification data storage areas shown in Fig. 9. The per- 
sonal certification data storage area has the full name, 
sort of occupation, and rank of authority associated with 
the full name code. Fig. 10 shows an example of the 
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emergency operation rule data with additional authority 
for operations against disaster. That is, an operation 
power is added to the condition portion, emergency op- 
eration item, detailed guidance and execution link, and 
its rank is expressed in level so as to correspond to the $ 
expression of the authority or power in the personal cer- 
tification data shown in Fig. 9. Fig. 11 shows an example 
of the displayed output. In Fig. 11, it is assumed that 
there are operations which only the governor executes 
and operations which general prefecturat employees 10 
can execute, of a plurality of emergency operations 
against, for example, "an earthquake of intensity 7 oc- 
curred B , and that the operator is a general prefectural 
employee. Then, the private information acquiring por- 
tion 77 acquires the full name code of the operator, ^ 
searches for the full name code from the full name code 
storage area of the personal information storage portion 
78, and reads out the power level of the operator so that 
the display is caused to indicate emergency operations 
which coincide with the level of the operator's power, of 
the emergency operation rule. In Fig. 11, the item "pre- 
fecture recommended to establish Emergency Opera- 
tions Center: governor" which only the governor can do, 
of a plurality of emergency operations, is crossed out by 
an erase line so as not to be selected. Fig. 1 2 shows a 
specific example of the construction of the private infor- 
mation acquiring portion 77. The operator carries a wrist 
band 122 with a wireless tag 121 attached to transmit 
private information, and causes a readout 123 to read 
the private information, thus the private information be- 
ing acquired. According to this embodiment, the security 
against the operation can be automatically maintained. 

In addition, when the operation on this decision sup- 
port apparatus is interrupted, it is necessary to smoothly 
continue to operate. 

Therefore, the operator can continue to operate 
from the condition in which he/she previously executed 
emergency operations, while the related items are being 
displayed, on the basis of the private information data 
acquired by the private information acquiring portion 77, 
the personal certification information within the personal 
information storage portion 78, and the decision history 
information within the decision history memory 75. For 
example, if the operator is found to be a certain general 
prefectural employee from the personal identification 
data, the emergency operations which the operator pre- 
viously performed are marked with "(finished)' as in Fig. 
11, and thus the operator, or the prefectural employee 
can continue to operate from his/her last operation. Ac- 
cording to this embodiment, each operator can effec- 
tively continue to operate. 

In addition, if none of the displayed emergency op- 
erations are performed yet by the decision support ap- 
paratus, it is necessary to inform the operator of some- 
thing to do. 

Fig. 1 3 shows another construction to alarm the per- 
son in charge if the person within a constant distance 
do not make a decision making operation, on the basis 



ol the number of output items, time and a distance 
standard such as importance degree item up to now af- 
ter the display of emergency operation items. Fig. 14 
shows the process flow. When a decision support infor- 
mation generator 1 32 accepts the selected input of the 
emergency operation items displayed in the emergency 
operation item window, a distance-to-item measuring 
portion 1 37 stores it as the latest, performed emergency 
operation item (step 141), specifies nonselected ones 
of the displayed emergency operation items (step 142), 
measures the distance between the latest selected item 
and the nonselected items (step 1 43), and compares the 
measured distances with a certain definite reference 
value (step 1 44). If the measured distance is larger than 
the reference value, an alarm is displayed by an input/ 
output unit 134 (step 145). Fig. 15 shows an example of 
the displayed output according to this embodiment. In 
Fig. 15, after the emergency operation items are dis- 
played against "an earthquake of intensity 7 occurred", 
"prefecture recommended to establish Emergency Op- 
erations Center, governor" and "confirm prefectural 
seismic intensity information: prefecture" are found not 
to be chosen, and the latest, selected emergency oper- 
ation item is indicated to be "notify related organs asso- 
ciated with emergency disposition: prefecture". If the 
distance is taken as the number of displayed items, and 
if the reference value is 2, the distances from "notify re- 
lated organs associated with emergency disposition: 
prefecture" to "prefecture recommended to establish 
Emergency Operations Center: governor" and "confirm 
prefectural seismic intensity information: prefecture" are 
respectively 3 (> 2) and 5 (> 2). Thus, both items are 
enclosed by rectangles or the like so as to be distin- 
guished from others, and an alarm window to notify of 
being not operated is displayed. Thus, according to this 
embodiment, it is possible to prevent the emergency op- 
erations from oversight. 

In addition, if the decision support information can- 
not be produced by a defect in the stored emergency 
operation rule, inputted disaster information or inputted 
decision history information while it is normally pro- 
duced on the basis of those information, it is necessary 
to provide some countermeasure against that. In that 
case, it is required to notify of this fact and to manually 
make a decision making operation. Fig. 16 shows, as 
another embodiment, the construction against that 
case. Fig. 1 7 shows the process flow. When an informa- 
tion input accepting portion 161 accepts a disaster in- 
formation input (step 171), a decision support informa- 
tion generator 162 compares it with the emergency op- 
eration rule (at step 172), and with the decision history 
(at step 173), and decides if the decision support infor- 
mation can be generated from the result (at step 174). 
If it is decided that the decision support information can- 
not be produced, a manual operation information gen- 
erator 167 produces manual operation information (at 
step 175). Fig. 18 shows a specific example of disaster 
information input data according to this embodiment, in 
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the case where decision support information cannot be 
produced due to some reason resulting from the emer- 
gency operation rule and disaster information input da- 
ta. Fig. 19 shows a specific example of the emergency 
operation rule. As illustrated in Fig. 18, the disaster in- 
formation data has an importance item provided as its 
attribute, so that the input side can select any one of 
importance ranks, "average", "important" and "most im- 
portant". In Fig. 1 9, when there is no ignition condition 
within the emergency operation rule even though the im- 
portance rank is "most important", the associated con- 
dition "(most important) AND (there is no ignition condi- 
tion)" is added to a series of ignition conditions, and a 
description to the effect that the operator manually takes 
measures is given to the emergency operation item, de- 
tailed guidance item, execution link item. Fig. 20 shows 
an example of the displayed output according to this em- 
bodiment. In Fig. 20, it is assumed that disaster infor- 
mation "Smoke rising from Mount Fujin" having the im- 
portance attribute 'most important" is inputted, and il the 
emergency operation rule does not have a description 
of an ignition condition fitted to a volcanic eruption, the 
decision support information generator 162 transfers 
the process to the manual operation information gener- 
ator 167, the generator 167 searches for the condition 
"(most important) AND (there is no ignitbn condition)" 
from the ignition condition series of the emergency op- 
eration rule, and forces the input/output unit 164 to dis- 
play "an unidentified most important phenomenon has 
occurred" in the window 32, and the contents of the phe- 
nomenon and additional information confirmation as 
guidance information in the window 33, urging the op- 
erator to manually take measures. Thus, according to 
this embodiment, it is also possible to continuously ex- 
ecute emergency operations against an unexpected 
phenomenon. 

Another embodiment will be described which can 
cope with the case in which some of information to be 
inputted are not inputted. 

Fig. 2 1 shows another embodiment of the invention. 
In this embodiment, the decision support apparatus for 
emergency operations includes disaster information in- 
put means 2101, disaster information estimating means 

2102, decision support information providing means 

2103, output means 2104, instruction input means 
2105, instruction operation executing means 2106, and 
emergency operation rule memory means 2107. 

Fig. 22 shows the process flow for the decision sup- 
port apparatus illustrated in Fig. 21. 

At step 2201 , disaster information such as a warn- 
ing or real disaster report is inputted, and then at step 

2202, if disaster information can be considered to lack 
something, this information is complemented. At step 

2203, the options of information and actions to be pro- 
vided are determined, and at step 2204, provided infor- 
mation is outputted. At step 2205, the operator inputs 
an instruction to operate the decision support appara- 
tus, and at step 2206, the inputted instruction is execut- 



ed. 

In Fig. 22, the step 2201 is executed by the disaster 
information input means 2101 , the step 2202 by the dis- 
aster information estimating means 2102, the step 2203 

5 by the decision support providing means 2103, the step 
2204 by the output means 2104, the step 2205 by the 
instruction input means 2105, and the step 2206 by the 
instruction executing means 2106. 

The operation of the decision support apparatus ac- 

io cording to this embodiment will be described according 
to a specific example of decision making in each post 
against an occurring disaster. 

Hereinafter, it is assumed that this decision support 
apparatus is used by emergency operations organs of 

15 local governments such as prefectures in Japan, in 
which the leader of a local government decides if Emer- 
gency Operations Center should be established accord- 
ing to the contents of the report of a disaster occu rrence. 
The disaster information input means 2101 has at 

20 least a display, a keyboard, a pen -in put type input unit, 
and network communication means so that disaster in- 
formation inputting posts can input disaster information 
and that these disaster information can be transmitted 
through a network to the disaster information estimating 

25 means 2102. 

In addition, when disaster information to be inputted 
is electronic information of seismic intensity, wind veloc- 
ity or the like, the disaster information input means 21 01 
is replaced by sensor devices, so that disaster informa- 

30 tion can be sent directly to the disaster information es- 
timating means 2102 without disaster information input- 
ting post intervention. 

If, for example, an earthquake recorder system is 
used as the disaster information input means, disaster 

35 information is at least a set of seismic intensity informa- 
tion, location information and observation day and time. 

Fig. 23 shows one example of event information in 
that case. 

In Fig. 23, a first column 2301 has a code of EQ005 

40 provided to represent the event of "an earthquake of in- 
tensity 5 observed in a prefecture", a second column 
2302 has a train of characters, "Kobe district meteoro- 
logical observatory" provided as the location of event, 
and a third column 2303 has a series of numbers, 

45 ■ 1 996-1 1 -18-15" provided to represent the time of event 
occurrence (at 15:00 hours, Nov. 18, 1996). 

Also, Fig. 24 is a list of event (disaster information) 
code and event contents. 

In Fig. 24, for example, the code of "EQ004" corre- 

50 sponds to the event contents "an earthquake of intensity 
4 observed in a prefecture". 

In this way, disaster information is transmitted 
through network communication means to the disaster 
information estimating means 2102. 

55 |f disaster information to be transmitted is not sent 
due to various kinds of causes such as inefficient han- 
dling in a disaster information inputting post and abnor- 
mal operation of disaster information input means 21 01 , 
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the disaster information estimating means 2102 esti- 
mates the disaster information which has been lost, on 
the basis of received disaster information, the knowl- 
edge associated with the previously inputted disaster in- 
formation, and the past disaster cases, and comple- 
ments that. The detailed operation of this disaster infor- 
mation estimating means 2102 will be described later. 

Here, first of all, it is assumed that there was no in- 
formation to be implemented in disaster information 
shown in Fig. 23, and that the disaster information is- 
sued from the disaster information input means 2101 is 
directly sent to the decision support information provid- 
ing means 2103. 

The decision support information providing means 
2103 searches the emergency operation rule group 
stored in the emergency operation rule memory means 
2107 on the basis of the disaster information sent from 
the disaster information estimating means 21 02 and the 
instruction information sent from the instruction execu- 
tion means 2106, extracts a rule associated with the 
present disaster situation from the group, determines 
the options for action from the described action contents 
ot the extracted rule, and decides support information 
from the described, provided information of the extract- 
ed rule. 

Fig. 25 shows one example of this emergency op- 
eration rule. The rule shown in Fig. 25 includes the con- 
tents that the governor is recommended to establish an 
Emergency Operation Center and the information to 
which reference should be made when an earthquake 
of intensity 5 is observed. In other words, an ignition con- 
dition portion 2501 has a code of "an earthquake of in- 
tensity 5 observed", an action main body 2502 has "gov- 
ernor", a described action contents portion 2503 has 
"Emergency Operations Center established", and a de- 
scribed provided information portion 2504 has codes of 
"written local emergency operation, first chapter, sec- 
ond item" and "map of south area of a prefecture". 

Therefore, the operator's action has options of if 
"governor" agrees with "establish Emergency Opera- 
tions center". 

In addition, an action list portion 2505 associated 
with the described action content portion 2503 has "list 
of action to be taken for establishing Emergency Oper- 
ations Center". 

The output means 2104 is formed of a general dis- 
play output device such as a CRT or liquid crystal dis- 
play, and serves to display the options of action and sup- 
port information produced from the decision support in- 
formation providing means 2103. The operator makes 
decision with reference to the support information dis- 
played on this output means 2104, and selects neces- 
sary actions from the options of action. 

The data selected by the operator and to indicate 
actions are inputted by the operator through the instruc- 
tion input means 2105 such as a keyboard or mouse 
and sent to the instruction execution means 2106. 

In this example, the operator or "governor" decides 



that "establish Emergency Operations Center 1 is neces- 
sary with reference to "written local emergency opera- 
tions, first chapter, second item" and "map of south area 
of prefecture". As a result, it is assumed that "establish 

5 Emergency Operations Center" is decided, and inputted 
through the instruction input means 2105. 

Thus, the instruction execution means 2106 ex- 
tracts the information for realizing the inputted informa- 
tion of "establish Emergency Operations Center", and 

io supplies it to the decision support information providing 
means 2103. Accordingly, in this case, the instruction 
execution means 2106 takes out 'list of actions to be 
taken for establishing Emergency Operations Center" 
written in the action list portion 2505 of the emergency 

is operation rule shown in Fig. 25, and supplies it to the 
decision support information providing means 2103. 

As a result, the decision support information provid- 
ing means 21 03 forces the output means 21 04 to display 
information of "inform XX bureau", "execute the infor- 

20 mation at the same time", "issue emergency disposition" 
and so on as reference information for emergency op- 
eration action or the support information of options on 
the basis of the action list received from the instruction 
execution means 2106. 

25 Therefore, according to the embodiment shown in 
Fig. 21 , the accurate support information fitted to the dis- 
aster condition can be provided to the operator, and con- 
sequently the decision making work ot the operator at 
the time of disaster can be supported exactly. 

30 The disaster information estimating means 2102 
will be described in detail. 

First, the ignition condition describing portion 2501 
ot the emergency operation rule shown in Fig. 25 corre- 
sponds to the IF portion in the IF-THEN form. 

35 in Fig. 25, although the code of "an earthquake of 
intensity 5 observed" is written as a predicate, or a sen- 
tence, this ignition condition describing portion 2501 is 
more generally described in a logic form in which a plu- 
rality of predicates are connected by logic operators of 

40 "and" and "or". 

If the ignition condition describing portion 2501 has 
a logic expression of 

(EQ006 or EQ007) and TK001 , this expression will 
be found to be the condition that "an earthquake of in- 

45 tensity 6 or 7 has been observed, and a tsunami warning 
issued in a prefecture" from the event code shown in 
Fig. 24. 

Thus, the decision support information providing 
means 2103 evaluates this logical expression, and if the 

so logical values are true, it evaluates the action main body 
and the following, of the emergency operation rule, and 
acts to provide support information. 

By the way, in order that the decision support appa- 
ratus can properly operate, it is necessary that the dis- 

55 aster information input means 101 perfectly function and 
that all disaster information (in the previous example, 
EQ006, EQ007, TK001 ) be accurately transmitted to the 
decision support information providing means 2103. 
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However, in an emergency such as disaster, all in- 
formation are not surely sent to the decision support in- 
formation providing means 2103, or part thereof may be 
lost as described above. 

If, in the above example, the information of the con- 
dition, or situation corresponding to TK001 occurring is 
not transmitted to the decision support information pro- 
viding means 2103 due to a trouble in the communica- 
tion network, the condition portion of the emergency op- 
eration rule is not indefinitely satisfied, and thus it is dif- 
ficult to provide accurate support information according 
to the disaster condition to the operator, causing a great 
problem in crisis management. 

Thus, according to the invention, to solve this prob- 
lem, the disaster information estimating means 2102 is 
provided between the disaster information input means 
2101 and the decision support information providing 
means 2103 as shown in, for example, Fig. 21 . 

Fig. 26 shows a detailed construction of this disas- 
ter information estimating means 2102. As illustrated, 
this disaster information estimating means 2102 in- 
cludes a complemental information searching means 

2601, a related disaster information memory means 

2602, a complemental information confirming means 

2603, and a disaster information memory means 2604. 
First, the complemental information searching 

means 2601, when receiving disaster information from 
the disaster information input means 2101, acts to 
search for information associated with the received dis- 
aster information in accordance with the information 
stored in the related disaster information memory 
means 2602. 

The related disaster information memory means 
2602 acts to store related disaster information. 

Here, this related disaster information is information 
of disaster which can be considered to most probably 
occur at the same time as when certain disaster infor- 
mation is generated, on the basis of the past actual ex- 
amples of disaster and the knowledge which the oper- 
ator has. 

This related disaster information is generally an em- 
pirical rule that is not defined definitely in the emergency 
operation rule. As for example shown in Fig. 27, rectan- 
gles 2701 , 2702 represent disaster information (events), 
and the arrow connecting these rectangles can indicate 
the interrelation between events as a model. 

In this model shown in Fig. 27, if the event EQ004 
"an earthquake of intensity 4 observed in prefecture" oc- 
curs as represented by rectangle 2701 , SH001 "prefec- 
ture established Emergency Operations Center" repre- 
sented by rectangle 2702, TT001 "tunami warning is- 
sued" represented by rectangle 2703, and HT001 first 
emergency disposition structure issued" represented by 
rectangle 2704 are sequentially generated. This fact is 
assumed to be previously known from the past actual 
examples of disaster. 

In addition, the model of Fig. 27 shows that SH001 
"prefecture established Emergency Operations Center" 



represented by rectangle 2702, and HT001 "first emer- 
gency disposition structure issued" represented by rec- 
tangle 2704 often occur at the same time, and this fact 
is also determined from the past actual examples. 

s In this embodiment, this related disaster information 
memory means 2702 is constructed to have stored 
therein a set of a disaster information code and a code 
associated with that disaster information. 

The process in the complementary information 

10 searching means 2601 will be described with reference 
to Fig. 28. 

At step 2801 , disaster information is received from 
the disaster information input means 2101, and at step 
2802, this received disaster information is stored in the 
is disaster information memory means 2604. 

Here, the received disaster is assumed to be, for 
example, SH001 "prefecture established Emergency 
Operations Center" represented by rectangle 2702. 
At step 2803, the contents (Fig. 27) of the related 
20 disaster information memory means 2602 is searched, 
and information associated with that disaster informa- 
tion, or HT001 "first emergency disposition structure is- 
sued" represented by rectangle 2704 is extracted which 
is associated with the information SH001 "prefecture es- 
25 tablished Emergency Operations Center" represented 
by rectangle 2702. 

At step 2804, decision is made of whether related 
disaster information is extracted or not. In this example, 
related information is extracted, or the decision is Yes. 
30 At step 2805, the disaster information memory 
means 2604 is searched so that examination is made 
of if disaster information of HT001 "first emergency dis- 
position structure issued" that is associated with the re- 
ceived information is present within the received infor- 
35 mation up to that time. 

At step 2806, decision is made of whether related 
disaster information is present within the disaster infor- 
mation memory means 2604. In this example, it is as- 
sumed that the related disaster information, HT001 "first 
40 emergency disposition structure issued" is not present 
within the disaster information memory means 2604. 

At step 2807, related information, or in this example, 
HT001 first emergency disposition structure issued" is 
sent to the complementary information confirmation 
45 means 2603. 

The complementary information confirmation 
means 2603 inquires the operator about whether or not 
the related disaster information extracted by the com- 
plementary information searching means 2603 should 
so be registered as new information. This process will be 
described with reference to Fig. 29. 

First, at step 2901 , the related disaster information, 
or HT001 "first emergency disposition structure issued" 
is received, and at step 2902, the output means 21 04 is 
55 forced to display the inquiry about whether the related 
information HT001 'first emergency disposition struc- 
ture issued" is employed or not as new disaster infor- 
mation (fresh disaster information). At step 2903, the an- 
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swer trom the operator is awaited. 

Thus, if the operator receives the inquiry, decides 
whether the related information is employed or not, and 
sends the answer through the instruction input means 
2105, the answer from the operator is received at step 
2903, and the program goes to step 2904. 

At step 2904, the process branches according to the 
received answer. At step 2905, the received related in- 
formation is stored in the disaster information memory 
means 2604 as new disaster information. 

In the above embodiment, while the complementary 
information confirmation means 2603 inquires the oper- 
ator about whether the related information is employed 
or not, the related information shown in Fig. 27 may 
have, for example, degree of confidence introduced, 
and if the degree of confidence is 80% or above, the 
received related disaster information is readily stored in 
the disaster information memory means 2504 as new 
disaster information without inquiring the operator 

In this case, the relation between disaster informa- 
tion such as "if Emergency Operations Center has been 
established, and an evacuation advice issued, the pos- 
sibility of the Disaster Relief Act being invoked is 70%" 
may be expressed in a rule form with degree of confi- 
dence. In this case, the process can be automatically 
performed in accordance with the disaster condition. 

Here, while the interrelation between disaster infor- 
mation in the model shown in Fig. 27 is only described 
in one-to-one relation, it may be described in one-to-plu- 
ral, plural-to-one or plural-to-plural relation. 

Another embodiment will be described, in which the 
related disaster information to be stored in the related 
disaster information memory means 2602 is produced 
from the past actual examples of disaster. 

In general, the related disaster information of the 
form shown in Fig. 27 cannot be easily produced. 

Thus, in the embodiment which will be described 
below, the history of disaster information in the past ac- 
tual disasters is stored in the related disaster information 
memory means 2602, thus making it easy to produce 
the related disaster information. 

Fig. 30 shows one example of the model in which 
the history of disaster information in the past actual dis- 
asters is expressed. 

In Fig. 30, rectangles 3001 to 3006 represent dis- 
aster information (events) generated outside or inside 
the decision support apparatus for emergency opera- 
tions, circles 3007 to 3009 represent the timing of 
processing the disaster information, and arrows repre- 
sent flow of information. The whole elements makes a 
disaster information network. 

From Fig. 30, it will be understood that decision 
making or automatic processing is made at timing 3008 
on the basis of disaster information SH001 "prefecture 
established Emergency Operations Center" represent- 
ed by rectangle 3003 and disaster information TK001 
"tunami warning issued" represented by rectangle 3004, 
thus disaster information "evacuation advice issued" of 



rectangle 3005 being generated. 

As described above, since the history of disaster in- 
formation is stored in the related disaster information 
memory means 2602 in the form of disaster information 

5 network, if the disaster information "evacuation advice 
issued" of rectangle 3005, for instance, is inputted in the 
complementary information searching means 2601 , this 
complementary information searching means 2601 
traces the basic conditions in which this disaster infor- 

io mation 3005 was generated, thus making it possible to 
suppose the presence of disaster information EQ005 
"an earthquake of intensity 5 observed in prefecture" of 
rectangle 3001, SH001 "prefecture established Emer- 
gency Operations Center" of rectangle 3003, and TK001 

is "tunami warning issued" of rectangle 3004 on the basis 
of that information. In addition, disaster information 
HT002 "second emergency disposition structure is- 
sued" of rectangle 3002 can be supposed to be gener- 
ated from disaster information EQ005 "an earthquake 

20 of intensity 5 observed in prefecture" of rectangle 3001 . 
If any one of the predicted disaster information is 
not present within the disaster information memory 
means 2604, this information is decided to be probably 
lost, and this fact is sent to the complementary informa- 

25 tion confirmation means 2103. 

Therefore, the disaster information estimating 
means 2102 is able to specify the disaster information 
to be complemented on the basis of the history of the 
past disaster information. 

30 The event network shown in Fig. 30 includes both 
the relation of cause and effect between the disaster in- 
formation written in the emergency operation rule, and 
that between the disaster information suggested from 
the past actual disaster examples which is not specified 

35 in the emergency operation rule. 

Here, to facilitate the production of related disaster 
information, the disaster information occurred in the 
past actual disasters may be listed with respect to time 
as shown in Fig. 31 . 

40 in other words, as shown in Fig. 31 , the generated 
disaster information are given in pairs of event codes 
3101 and disaster information occurrence time 3102. 

For example, the event code EQ005 is found from 
Fig. 11 to be "an earthquake of intensity 5 observed in 

45 prefecture", and the occurrence time as part of the pair 
is expressed in atrain of characters "1996-11-10-1528" 
which means 15:28, Nov. 10, 1996. 

Thus, a plurality of disaster information in the past 
actual disasters are stored in the related disaster infor- 

50 mation memory means 2602, and the complementary 
information searching means 2601 makes several-var- 
iables analysis (correlation analysis) based on these in- 
formation, thereby numerically expressing the strength 
of the correlation between disaster information. Thus, 

55 the lost disaster information can be estimated from the 
numerical results. 

It is now assumed that a list of a plurality of events 
with respect to time is given, and that our attention is 
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directed to two events A, B thereof in order to examine 
the interrelation between the events A, B. 

In addition, it is assumed that there is no orderly re- 
lation between the events A, B if the events A, B occur 
in the order of A -> B and B -> A at equal frequency. 

If the events A, B occur only in the order of A -» B, 
it can be supposed that the event B will occur after event 
A with a direct or indirect orderly relation. 

Thus, when the occurrence order is A -» B, B A 
and only A or B occurs, marks are provided 1 point, -1 
point and 0 point, respectively, so that the average val- 
ues AVE (A . B) of points are calculated for N lists of event 
occurrence with respect to time. 

AVE (A . B) = (sum total of points of N lists)/N 

Here, as the average AVE (A . B) approaches to 1 , the 
correlation of A-^ B is stronger. If the average AVE (A . B j 
= 0, there is no correlation between events A, B. As the 
average AVE( A . 8 j approaches to -1 , the correlation of B 
-» A is stronger. 

Thus, it is now assumed that the average value be- 
tween events A, B is given as, for example, 

AVE (A-B) = °" 

which is a high probability, and occurrence of event A is 
not reported yet. but occurrence of event B is reported. 

In this case, it can be supposed that the occurrence 
of event A is not reported because of any trouble though 
event A occurs at high probability. 

Thus, the complementary information searching 
means 2601 can be forced to execute necessary proce- 
dures for the above process. 

Since many specific methods other than the above 
are known for the several-variables analysis, an appro- 
priate technique may be used, and the present invention 
is not limited to the methods in the above embodiments. 

According to the invention, even though disaster in- 
formation is not obtained due to any trouble, the lost dis- 
aster information can be estimated on the basis of the 
past actual disasters and empirical knowledge, and a 
proposed action procedure exactly fitted to the disaster 
condition can be presented to the operator. 

Thus, according to the invention, the operator can 
select an action procedure while referring to the output 
from the apparatus, and input an instruction through the 
input means so as to quickly and accurately take meas- 
ures against a disaster. 

In addition, when error is included in disaster infor- 
mation, it is necessary to remove the error information, 
and decide emergency operation items. 

Fig. 32 shows another embodiment of the invention 
in which decision is made of whether the inputted dis- 
aster information contradicts the emergency operation 
rule and history information or not, or whether the con- 



tents of the inputted disaster information satisfy the 
emergency operation rule or not, to thereby determine 
the degree of truth to disaster information, and decision 
support information is generated according to the de- 

s gree of truth. Fig. 33 shows the process flow. When an 
information input accepting portion 3201 accepts a dis- 
aster information input (at step 3301), a disaster infor- 
mation truth deciding portion 3207 checks the emergen- 
cy operation rule (at step 3302), decides if the disaster 

10 information is true (at step 3303), and a decision support 
information generator 3202 produces decision support 
information according to the decision result (at step 
3304). Fig. 34 shows an example of the disaster infor- 
mation input data and emergency operation rule data 

15 for the case of deciding the degree of truth to the input 
information according to this embodiment. It is assumed 
that disaster information has a title of "an earthquake 
occurred_intensity 7°, a sending source of "report from 
a citizen", and importance degree of "most important". 

20 in addition, it is assumed that when the importance de- 
gree attribute of disaster information, and the attribute 
of the sending source of title "an earthquake 
occursjntensity 7° are "most important" and "report 
from a citizen" as the ignition condition of the emergency 

25 operation rule, respectively, the logical expression is " 
(most important) AND (an earthquake 
occurred jntensity 7. the sending source^" report from 
a citizen")'. The disaster information truth deciding por- 
tion 3207, when receiving the above disaster informa- 
nt? tion, searches for the ignition condition "(most impor- 
tant) AND (an earthquake occurredjntensity 7. the 
sending sou rce= "report from a citizen")" (at step 3302) 
from the rule, decides that the information from a citizen 
is uncertain (at step 3303), and transfers the process to 

35 the decision support information generator 3202. The 
decision support information generator 3202 orders the 
input/output unit 3204 to produce the described con- 
tents of each part of the emergency operation rule as 
decision support information (at step 3304). Fig. 35 

40 shows the displayed output according to this embodi- 
ment. As shown in Fig. 35, when the emergency oper- 
ation rule includes the condition that volcanic informa- 
tion is decided to be true only if the sending source is a 
volcanological observatory, and that the other informa- 

45 tion is decided to be probably error, that is, the condition 
"(volcanic information) AND NOT (volcanic information, 
the sending sou rce= volcanological observatory)", the 
disaster information of "smoke emitting from Mount 
Fugin" that is assumed to have been received is decided 

50 to be error because the sending source is the report from 
a citizen, and "uncertain most important phenomenon 
has occurred" is displayed in the window 32. In addition, 
the contents of the detailed guidance portion describing 
that it is uncertain information are displayed in the win- 

55 dow 33. Thus : according to this embodiment, it is pos- 
sible to prevent wrong measures based on erroneous 
information. 

Moreover, it is necessary to provide various kinds 
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of rules in order to cope with not only disaster but also 
various different conditions. 

Fig. 36 shows the construction of another embodi- 
ment in which a plurality of rules are stored in the emer- 
gency rule memory means in order to cope with a plu- 
rality of conditions or situations such as an emergency 
drill, disaster occurrence initial action, restoration stage 
and ordinary work, including disasters, and the rule and 
decision support information are changed in accord- 
ance with those conditions. Fig. 37 shows the process 
flow. As illustrated in Fig. 36, the decision support ap- 
paratus has a plurality of rule memory portions 1 to n 
(3603), a plurality of decision history memory portions 
1 to n (3605), a rule switching portion 3607 which ac- 
cepts a rule selection input (at step 3701), and makes 
the selected rule active by switching (at step 3702), an 
information input accepting portion 3601 which accepts 
the information input associated with the selected rule 
(at step 3703). and a decision support information gen- 
erator 3602 which compares it with the selected rule (at 
step 3704), compares the selected rule with the associ- 
ated decision history of the decision history memory por- 
tion 3605 (at step 3705), and generates decision sup- 
port information (at step 3706). Fig. 38 shows an exam- 
ple of the displayed output according to this embodi- 
ment. In Fig. 38, a plurality of different rules to be stored 
include a rule for emergency drill, a rule for disaster oc- 
currence initial action, a rule for restoration stage and a 
rule for ordinary work. Each condition is selected by the 
selection button on the left-hand side. If the restoration 
stage is chosen, the message that restoration informa- 
tion of "request for aid to people falling short of foods", 
and "issue restoration disposition structure 0 at restora- 
tion stage has been inputted is selectively displayed in 
the window 31 . If "request for aid to people falling short 
of foods" is selected, the associated operation items are 
displayed in the window 32. If "confirm goods distribu- 
tion information in prefecture" is selected from the op- 
eration items, the procedure for the execution is dis- 
played in the window 33. Thus, this embodiment makes 
it possible to use the apparatus at other times than dis- 
aster occurrence. 

In addition, it is necessary to easily change/ gener- 
ate the emergency operation rule according to the con- 
dition or situation. 

Fig. 39 shows another embodiment in which the de- 
cision support information to be generated can be dy- 
namically changed by again storing new rules in place 
of the stored emergency operation rules. Fig. 40 shows 
the process flow. An emergency operation rule process- 
ing portion 3907 receives an emergency operation rule 
from an input/output unit 3904 (at step 4001 ), processes 
the emergency operation rule (at step 4002), and sup- 
plies the processed result to an emergency operation 
rule memory portion 3903 where it is stored (at step 
4003). An information input accepting portion 3901 re- 
ceives disaster information (at step 4004). A decision 
support information generator 3902 compares it with the 



processed rule (at step 4005), and generates decision 
support information (at step 4006). The step 4002 
branches into a step of processing the emergency op- 
eration rule for controlling disaster information input, a 

s step of processing the emergency operation rule for 
controlling emergency operation item output, and a step 
of processing the emergency operation rule for control- 
ling guidance contents output in accordance with the 
contents displayed in the windows 31 , 32, and 33. The 

10 process flows for those steps are shown in Figs. 41 , 42 
and 43, respectively. The examples of the display out- 
puts associated with those flows are shown in Figs. 44, 
45 and 46, respectively. After the emergency operation 
rule is received at step 4001, the user clicks, for exam- 

is pie, the window 31 when the rule for controlling the dis- 
aster information input is processed, the window 32 
when the rule for controlling the emergency operation 
item output is processed, and the emergency operation 
item when the rule for controlling the guidance content 

20 output is processed. When the user clicks those areas, 
input windows are displayed as in Figs. 44, 45 and 46, 
respectively. When the window 31 is clicked, a disaster 
event item input is accepted at step 4101 in Fig. 41 (in 
Fig. 44, the user types "an earthquake of intensity 7 oc- 

25 curred" into the event item field). At step 4102, the as- 
sociated emergency operation item input is accepted (in 
Fig. 44, the user types into the associated emergency 
operation field). At step 4103, an order to store in the 
emergency operation memory portion is accepted (in 

30 Fig. 44, the user clicks the "store' button). At step 41 04, 
the rule is stored in the emergency operation rule mem- 
ory portion (as to the emergency operation rule data 
shown in Fig. 42, the contents typed into the event item 
field are stored in the ignition condition portion 511 , and 

35 the contents typed into the associated emergency op- 
eration item field are stored in the emergency operation 
item 51 2). When the window 31 is clicked, at step 4201 
in Fig. 42, the emergency operation item input is accept- 
ed (in Fig. 45, the user types "Emergency Operations 

40 Center recommended to be established: governor" into 
the emergency operation item field). At step 4202, the 
associated disaster event item input is accepted (in Fig. 

45, the user types into the associated disaster event). 
At step 4203, an instruction to store in the emergency 

45 operation memory portion is accepted (in Fig. 45, the 
user clicks "store" button). At step 4204, the rule is 
stored in the emergency operation rule memory portion 
(as to the emergency operation rule data in Fig. 42, the 
contents typed into the associated disaster event field 

50 are stored in the ignition condition portion 511 , and the 
contents typed in the emergency operation item field are 
stored in the emergency operation item portion 512). 
When the emergency operation item is clicked : at step 
4301 in Fig. 43 the guidance contents input associated 

55 with the emergency operation item are accepted (in Fig. 

46, the user types the guidance contents into the guid- 
ance input window). At step 4302, a command to specify 
a keyword is accepted (in Fig. 46, the user draws a band 
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of "seismic intensity distribution map 1 by the mouse -» 
specifies it by clicking or the like). At step 4303, a com- 
mand to execute the process for a keyword is accepted 
(in Fig. 46, the user types into the start system field with- 
in the emergency operation execution processing win- 
dow). At step 3404, a command to store in the emer- 
gency operation rule memory portion is accepted (in Fig. 
46, the user clicks "store" button). At step 4305, the rule 
is stored in the emergency operation rule memory por- 
tion (as to the emergency operation rule data in Fig. 42, 
the contents typed into the guidance input window are 
stored in the detailed guidance portion 51 3, and the con- 
tents typed into the start system field are stored in the 
execution link portion 51 4 as "system name(start)"). By 
this embodiment, it is possible to effectively change/ 
generate the emergency operation rule. 

In addition, a plurality of posts are sometimes es- 
tablished to take measures against the same disaster 
and operate while communicating with each other. In 
that case, it is necessary to reflect the decision making 
of other posts to that of own post. 

Fig. 47 shows the construction of another embodi- 
ment in which different emergency operation rules are 
stored in a plurality of emergency operation rule memory 
means so that decision support information are pro- 
duced according to the respective emergency operation 
rules associated with disaster conditions and that deci- 
sion making information is inputted, by a plurality of us- 
ers according to the respective decision support infor- 
mation outputs. Fig. 48 shows an example of the net- 
work structure among a plurality of users. As illustrated 
in Figs. 47 and 48, a plurality of decision support termi- 
nals are connected to a disaster information manager 
4701, and each terminal includes an information input/ 
output accepting portion 4702, a decision support infor- 
mation generator 4703, an emergency operation rule 
memory 4704 having stored therein an emergency op- 
eration rule fitted to its object of use, a decision history 
memory 4706 for storing its own decision history, a de- 
cision information executing portion 4707, and an input/ 
output unit 4705. Fig. 49 shows an example of the con- 
struction of the disaster information manager 4701. A 
disaster information input accepting portion 4901 is con- 
nected to a network and accepts a disaster information 
input. A disaster information transmitting and receiving 
portion 4904 is connected to the network, and transmits 
and receives information to and from the information in- 
put/ output unit 4702 of each decision support terminal. 
A disaster information input/output manager 4902 re- 
ceives the information accepted by the disaster informa- 
tion input accepting portion 4701 or disaster information 
transmitting and receiving portion 4904 and supplies it 
to the disaster information memory 4703 where it is 
stored or reads disaster information from the disaster 
information memory 4703 in order for the disaster infor- 
mation transmitting and receiving portion 4904 to trans- 
mit it. 

Figs. 50 and 51 show specific examples of emer- 



gency operation rule data at each post where this em- 
bodiment is used at its terminal in a governor's room and 
disaster prevention section of prefecture. Figs. 52 and 
53 shows examples of the displayed outputs associated 

s therewith. When a disaster information input "an earth- 
quake of intensity 7 occurred n is accepted by the disas- 
ter information accepting portion 4901, the disaster in- 
formation input/output manager 4902 supplies the dis- 
aster information data to the disaster information mem- 

io ory 4903 where it is stored, or supplies it to the disaster 
information transmitting and receiving portion 4904. The 
disaster information transmitting and receiving portion 
4904 transmits the disaster information data "an earth- 
quake of intensity 7 occurred - to each terminal. The in- 

*5 formation input/output accepting portion 4702 of each 
terminal receives this information. Each terminal then 
produces/ outputs decision support information accord- 
ing to the process shown in Fig. 2. In the governor's 
room, as shown in Fig. 50, the ignition condition series 

20 (an earthquake occurredjntensity 7) of the emergency 
operation rule is searched, and as shown in Fig. 52 the 
decision support information of "Prefecture recom- 
mended to established Emergency Operation Center" 
is displayed in each window in association with the 

25 emergency operation item and detailed guidance por- 
tion. When the governor selects "finished", distribution 
is executed of the prefectural Emergency Operations 
Center "settled" according to the description in the exe- 
cution link portion, thus information being transmitted 

30 from the information input/output unit 4702 on the net- 
work. The prefectural Emergency Operations Center 
"settled 1 information is accepted by the disaster infor- 
mation transmitting and receiving portion 4904 of the 
disaster information manager 4701 , and stored in the 

35 disaster information memory 4703. In addition, the pre- 
fectural Emergency Operations Center "settled" infor- 
mation is treated in the same way as is the disaster in- 
formation input data, or transmitted from the disaster in- 
formation transmitting and receiving portion 4904 to 

40 each terminal where the information input accepting 
portion 4702 receives it. If the terminal in a prefectural 
disaster prevention section accepts this information, as 
shown in Fig. 51 "(Emergency Operations Center)" is 
searched for from the ignition condition series, and as 

45 shown in Fig. 53 the emergency operation item and 
guidance are displayed in association with "prefecture 
established Emergency Operations Center". This em- 
bodiment is able to supply decision support information 
to each post as information matched to the decision 

50 making at different posts. 

In addition, according to the invention, by providing 
meas for converting speech information to input data or 
speech recognizing means, it is possible for the user to 
select the event item in the window 31 or the emergency 

55 operation item in the window 32 or make access to the 
keyword within the window 33 by his speech. Thus, this 
embodiment can makes the user quickly operate the ap- 
paratus. 
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Moreover, if this invention has an internet connector 
provided to connect the apparatus to the Internet, the 
information input accepting portion 111 or input/output 
unit 1 40 can be connected to the Internet so that disaster 
information and decision support information can be re- 
ceived and transmitted through the Internet, respective- 
ly. Thus, this embodiment can effectively execute the 
reception and transmission of information. 

Also, this invention can incorporate each portion of 
the decision support apparatus 1 1 0 of Fig. 1 in a portable 
terminal. Thus, this embodiment makes it possible to 
carry the apparatus. 

According to the invention, an input/output data 
converter can be provided to be connected to the infor- 
mation input accepting portion for receiving the disaster 
information and to the output portion for transmitting the 
decision support information. Thus, the data format from 
the external system can be converted into the data for- 
mat which can be handled by the information input ac- 
cepting portion or decision support information output- 
ting portion. Therefore, the connection to the other sys- 
tems can be easily performed. 

According to the invention, when the input/output 
data converter is provided to be connected to the infor- 
mation input accepting portion or decision support infor- 
mation outputting portion, but when a certain data for- 
mat of the external system cannot be converted to the 
data format which can be handled by the information in- 
put accepting portion or decision support information 
outputting portion, the name or data format of that sys- 
tem can be displayed. Thus, the connection to the other 
systems can be easily carried out. 

In addition, according to the invention, the emer- 
gency operation items displayed in the window 32 are 
a group for measures against each disaster information, 
and the output portion for outputting decision support 
information can transmit each information fitted to each 
group for measures. Fig. 54 shows an example of the 
displayed output according to this embodiment. Disas- 
ter information of "an earthquake of intensity 7 occurred" 
and "emergency disposition structure issued" are dis- 
played in the window 31 , and groups of measures are 
displayed in the window 32 with a line drawn to separate 
"report to the Prime Minister: prefecture" and "start staff 
call system: automatic" which are associated with those 
information. Thus, the correspondence between the dis- 
aster conditions and the measures against disaster can 
be easily seen from the windows. 

According to the invention, information about the or- 
der of priority or degree of importance can be included 
in the disaster information and emergency operation 
items, so that the output portion for outputting decision 
support information can transmit information in the order 
of priority or degree of importance. Fig. 54 shows an ex- 
ample of the displayed output according to this embod- 
iment. As illustrated in Fig. 54, symbol "!! M , "!" is added 
to each item within the window 31 and window 32 in or- 
der to distinguish between "most important" and "impor- 



tant". Thus, effective emergency operations can be ex- 
ecuted in the order of higher importance. 

According to the invention, information about the or- 
der of priority or degree of importance can be included 
s in the disaster information and emergency operation 
items, and the output portion for outputting the decision 
support information can switch the outputs in the order 
of priority or higher importance degree. Fig. 54 shows 
an example of the displayed output according to this em- 
10 bodiment. As shown in Fig. 54, symbol "!!", "!" is added 
to the front of each item within the window 32, and dis- 
played in the order of higher importance degree within 
each group of measures. Thus, effective emergency op- 
erations can be executed in the order of higher impor- 
ts tance degree. 

According to the invention, information about the or- 
der of priority or degree of importance, and warning in- 
formation which is issued according to the disaster in- 
formation input and the order of priority or degree of im- 
20 portance are included in the disaster information and 
emergency operation items (Fig. 55), so that when 
warning information is issued, the format of the warning 
information can be decided according to the external en- 
vironment such as installation location or surroundings 
25 of the operator. Fig. 56 shows an example of the dis- 
played output according to this embodiment. As illustrat- 
ed in Fig. 56, symbol "!!", "!" for indicating the degree of 
importance is added to the front of each item within the 
emergency operation item window, and a warning win- 
30 dow is displayed against the operator when there are 
emergency operation items about which measures are 
not taken yet and the degree of importance is "most im- 
portant", and "important". Thus, measures against dis- 
aster with higher degree of importance can be taken 
35 without failure. 

According to the invention, information about the or- 
der of priority or degree of importance is included in the 
disaster information and emergency operation items, so 
that the output portion for outputting decision support 
40 information can make the contents of measures or in- 
formation about measures settled or not settled, and the 
order of priority or degree of importance be displayed 
on a map in icons. Thus, the history of measures taken 
can be understood at a glance. 
45 According to the invention, information about the or- 
der of priority or degree of importance is included in the 
disaster information and emergency operation items, so 
that the output portion for outputting decision support 
information can cause the number of items being dis- 
50 played to be limited according to the window size, order 
of priority or degree of importance or time. For example, 
as shown in Fig. 54, if the number of items being dis- 
played is limited to 6 according to the size of the window 
32, the last emergency operation item "request tor infor- 
ms mation center pack to be sent out prefecture" is deleted 
to disappear. Thus, the window can be prevented from 
being so crowded to be confused, and effective meas- 
ures can be taken without oversight. 
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According to the invention, the decision support ap- 
paratus for emergency operations can be constructed 
as decision support apparatus lor accomplishment of 
work which includes work rule memory means for stor- 
ing work rule such as water service management rule 
or counter service work rule in a self-governing body, an 
information input accepting portion for receiving disaster 
information, decision history memory for storing deci- 
sion history information already decided at the time of 
disaster, decision support information generator (or pro- 
ducing decision support information on the basis of the 
work rule, the disaster information and the history infor- 
mation, and an output portion for outputting the decision 
support information. Thus, the apparatus according to 
the invention can be applied to other situations than dis- 
aster. 

Since measures against disaster are taken at the 
time of disaster, the employees of the prefecture, for in- 
stance, are necessary to be called without delay. Fig. 57 
shows an example of the displayed output for that case. 
Items "execute staff call", "situation of stall call" are in- 
cluded as emergency operation items of decision sup- 
port information, so that the output portion for outputting 
decision support information can produce the situation 
of staff call. As illustrated in Fig. 57, the staff call situation 
(name of post, all the staff, rallying staffs, missing staffs) 
at each post is received as situation report, and the staff 
call situation at each post is displayed by clicking the 
call situation button on the upper left-hand side of the 
screen of the input/output unit. Thus, the situation in 
which stalls are called can be immediately grasped. 

According to the invention, "make contact with all 
areas', "confirmation information about reception of 
emergent notice by each area" are included as disaster 
information items of decision support information, so 
that the output portion for outputting decision support 
information generates the confirmation information from 
each area. Thus, the situation in which information has 
arrived or not at the associated posts can be immedi- 
ately grasped. 

According to the invention, "make contact with all 
areas", and "information about connection/disconnec- 
tion of communication channels to each area" are in- 
cluded as disaster information items of decision support 
information, so that the output portion for outputting de- 
cision support information can produce information 
about availability or unavailability of communication 
channels on the basis of the connection information 
from each area. 

According to the invention, "traffic on channel to 
each area" is included as disaster information to be in- 
putted, so that decision support information can be 
transmitted as option information on free channel based 
on the traffic. 

According to the invention, the emergency opera- 
tion rule can also be converted into a coded message, 
or a cryptogram, and stored, or the cryptographed dis- 
aster information input data can be accepted. 



The apparatus according to the invention can also 
be used as an emergency drill simulator by receiving 
simulated disaster information input data. 

s 

Claims 

1 . A decision support apparatus for emergency oper- 
ations comprising: 

JO 

an emergency operation rule memory (120) for 
storing an emergency operation rule; 
an information input accepting portion (111) for 
receiving disaster information; 
is a decision history memory (1 30) for storing de- 

cision history information already decided at 
time of disaster; 

a decision support information generator (112) 
for generating decision support information on 
20 the basis of said emergency operation rule, 

said disaster information and said history infor- 
mation; and 

a decision information executing portion (113) 
for executing said decision support information 
25 generated from said decision support informa- 

tion generator. 

2. A decision support apparatus according to claim 1 , 
wherein said decision support information is infor- 

30 mat ion of options for next actions to be taken at the 
time of disaster. 

3. A decision support apparatus according to claim 1 , 
wherein said decision support information is infor- 

35 mat ion of options for a person in charge to take next 
action at the time of disaster. 

4. A decision support apparatus according to claim 1 , 
further comprising an input portion (140) for receiv- 

40 ing decision information based on said decision 
support information, said received decision infor- 
mation being stored in said decision history memo- 
ry. 

45 5. A decision support apparatus according to claim 1 , 
wherein said decision support information genera- 
tor has means for storing working hours of said per- 
son in charge and means for measuring time, and 
said decision support information generator gener- 

50 ates staff calling request information as decision 
support information if the present time is out of the 
working hours of said person in charge; 

6. A decision support apparatus according to claim 1 , 
55 wherein said decision support information genera- 
tor generates information of options for next action 
to be taken at the time of disaster on the basis of 
said emergency operation rule, said disaster infor- 
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mation and said decision history information. 

7. A decision support apparatus according to claim 1 , 
wherein said decision support information genera- 
tor dynamically changes information of recom- 
mended options for next action to be taken at the 
time of disaster on the basis of said emergency op- 
eration rule, said disaster information and said de- 
cision history information. 

8. A method of supporting decision making for action 
to be taken at the time of disaster, comprising the 
steps of: 

storing an emergency operation rule; 
accepting an input of disaster information 
(201); 

storing decision history information already de- 
cided at the time of disaster (202); 
generating decision support information on the 
basis of said emergency operation rule, said 
disaster information and said history informa- 
tion; and 

executing said decision support information. 

9. A method of supporting decision making according 
to claim 8, wherein said decision support informa- 
tion is information of options for next action to be 
taken at the time of disaster. 

10. A method of supporting decision making according 
to claim 8, wherein said decision support informa- 
tion is information of options for a person in charge 
to take next action at the time of disaster. 

11. A computer-readable recording medium having 
stored therein an execution procedure for support- 
ing decision making at the time of disaster, said pro- 
cedure including the steps of: 

accepting an input of disaster information; 
generating decision support information on the 
basis of an emergency operation rule previous- 
ly stored, said accepted disaster information 
and history information of decision making ac- 
tually executed at the time of past disasters; 
generating said decision support information; 
accepting an input of actual decision making; 
and 

storing said actual decision making as a deci- 
sion history. 

12. A computer-readable recording medium according 
to claim 11 , wherein said decision support informa- 
tion is information of options for next action to be 
taken at the time of disaster. 

13. A computer-readable recording medium according 



to claim 11 , wherein said decision support informa- 
tion is information of options for a person in charge 
to take next action at the time of disaster. 
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FIG. 2 
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FIG. 10 



EXAMPLE OF EMERGENCY OPERATION RULE DATA 
WITH AUTHORITY ADDED 
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ACQUIRING PORTION 
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FIG. 17 

EXAMPLE OF PROCESS FLOW 
AGAINST UNEXPECTED PHENOMENON 
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FIG. 24 
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FIG. 27 
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FIG. 29 
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FIG. 33 

EXAMPLE OF PROCESS FLOW FOR CHECKING 
IF DISASTER INFORMATION IS TRUE 
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FIG. 37 

EXAMPLE OF PROCESS FLOW FOR CHANGING RULE 
AND DECISION SUPPORT INFORMATION 
ACCORDING TO A PLURALITY OF CONDITIONS 
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FIG. 40 

EXAMPLE OF PROCESS FLOW FOR CHANGING 
DECISION SUPPORT INFORMATION BY INPUTTING 
EMERGENCY OPERATION RULE 
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FIG. 41 

EXAMPLE OF PROCESS FLOW FOR PROCESSING 
EMERGENCY OPERATION RULE FOR CONTROLLING 
DISASTER INFORMATION INPUT 
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FIG. 42 

EXAMPLE OF PROCESS FLOW FOR PROCESSING 
EMERGENCY OPERATION RULE FOR CONTROLLING 
DISASTER OPERATION ITEM OUTPUT 
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FIG. 43 

EXAMPLE OF PROCESS FLOW FOR PROCESSING 
EMERGENCY OPERATION RULE FOR CONTROLLING 
GUIDANCE CONTENT OUTPUT 
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FIG. 49 

EXAMPLE OF CONSTRUCTION OF DISASTER 
INFORMATION MANAGER 
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